Objective: Errors in communication are a leading cause of medical errors. A potential source of error in communicating neuropsychological results is confusion in the qualitative descriptors used to describe standardized neuropsychological data. This study sought to evaluate the extent to which medical consumers of neuropsychological assessments believed that results/findings were not clearly communicated. In addition, preference data for a variety of qualitative descriptors commonly used to communicate normative neuropsychological test scores were obtained. Methods: Preference data were obtained for five qualitative descriptor systems as part of a larger 36-item internet-based survey of physician satisfaction with neuropsychological services. A new qualitative descriptor system termed the Simplified Qualitative Classification System (Q-Simple) was proposed to reduce the potential for communication errors using seven terms: very superior, superior, high average, average, low average, borderline, and abnormal/impaired. A non-random convenience sample of 605 clinicians identified from four United States academic medical centers from January 1, 2015 through January 7, 2016 were invited to participate. Results: A total of 182 surveys were completed. A minority of clinicians (12.5%) indicated that neuropsychological study results were not clearly communicated. When communicating neuropsychological standardized scores, the two most preferred qualitative descriptor systems were by Heaton and colleagues (26%) and a newly proposed Q-simple system (22%). Comprehensive norms for an extended Halstead-Reitan battery: Demographic corrections, research findings, and clinical applications. Odessa, TX: Psychological Assessment Resources) (26%) and the newly proposed Q-Simple system (22%). Discussion: Initial findings highlight the need to improve and standardize communication of neuropsychological results. These data offer initial guidance for preferred terms to communicate test results and form a foundation for more standardized practice among neuropsychologists.
Introduction
Neuropsychological assessments provide unique information to the referring clinician and patient (and caregivers as appropriate) regarding brain-behavior correlates, diagnosis, and prognosis for diseases affecting neuropsychological function different qualitative classification schemas (with multiple permutations) generally recognized among neuropsychologists (Heaton, Grant & Matthews, 1991 , 2004 Schretlen et al., 2010; Wechsler, 1981) :
(1) Clinical classification system advocated by Heaton and colleagues (Heaton et al., 1991 (Heaton et al., , 2004 . (2) Clinical classification advocated by Schretlen and colleagues (Schretlen et al., 2010) . (3) The Wechsler/Intelligence classification system (Wechsler, 1981) .
The three qualitative descriptor systems reviewed above, and a fourth based on the Wechsler classification system but using different qualitative terms, are displayed in the first four columns of Fig. 1 . Surprisingly, the range of standard test scores described by qualitative descriptors differ for most terms, including the most commonly used descriptor, "average". The Wechsler system (1981) suggests scores falling in the 25-74th (or 75th) percentiles are "average", which is mirrored by the Schretlen et al. (2010) system, whereas Heaton et al. (2004) identifies scores between the 30th and 67th percentiles as "average". There is even less consensus for quantitative scores outside of the "average" range. A score at the 9th percentile is "below average" using the Wechsler classification system (1981) , "mildly impaired" using colleagues' system (1991, 2004) , but is "low average" using Schretlen and colleagues' system (2010) . More troubling is use of similar qualitative descriptors for different ranges of percentile scores among the classification schemes (i.e., "low average" vs. "below average"). For example, "low average" describes scores between the 9th and 24th percentiles using the Wechsler system (1981), while "below average" specifies scores from 16th to 27th percentiles using the Heaton and colleagues system (1991, 2004) . Scores ranging from the 2th to 8th percentiles can be described by the term "borderline" using the Wechsler (1981) and Schretlen and colleagues (2010) systems, but the colleagues (1991, 2004) system specifies that scores from the 6th to 15th percentiles are "mildly impaired". Thus, the colleagues' (1991, 2004) term of "mildly impaired" includes scores that are described as "borderline" or "low average" by Wechsler (1981) and Schretlen and colleagues (2010) , respectively. This overlap and disagreement obfuscates the communication of results, and is confusing to neuropsychologists and physicians alike (Guilmette et al., 2008) .
To address the lack of consistency in qualitative terminology, a new qualitative descriptor system, termed the Simplified Clinical Qualitative Classification (Q-Simple) system has been proposed (Schoenberg & Rum, 2017) . The Q-Simple classification system is detailed in Table 1 , and compared to four commonly used qualitative descriptor schemas in Fig. 1 .
Simplified clinical qualitative classification system. The Q-Simple system development was intended to incorporate three tenets: (a) conform with historical psychometric principles, (b) be face valid to consumers of neuropsychological results, and (c) simplify the communication of neuropsychological results to patients and their health care providers (Schoenberg & Rum, 2017) . The Q-Simple system uses descriptors widely known to neuropsychologists to promote wide acceptance and use. The qualitative descriptors for the upper end of the distribution of percentile ranges are consistent with those of Wechsler (1981) and Schretlen and colleagues (2010) systems. The term "borderline" is advocated for scores from the 6th to 15th percentiles. These scores are often equivocal with respect to clinical importance, and occur frequently as low scores in a test battery; but can also reflect early or mild deficits in the appropriate clinical context and history (Axelrod & Wall, 2007; Binder et al., 2009; Brooks, Iverson, Holdnack & Feldman, 2008; Brooks, Iverson, & White, 2007; Heaton et al. 1991; Ingraham & Aiken, 1996; Palmer, Boone, Lesser, & Wohl, 1998; Schretlen, Testa, Winicki, Pearlson & Gordon, 2008) . Scores in the "borderline" range may be interpreted as unusual or low by consumers of neuropsychological services, but are also commonly observed among healthy individuals (Axelrod & Wall, 2007; Binder et al., 2009; Brooks, Iverson, Holdnack & Feldman, 2008; Brooks et al., 2007; Heaton et al., 1991; Ingraham & Aiken, 1996; Palmer et al., 1998; Schretlen et al., 2008) . For example, 78% of the healthy standardization sample of the Neuropsychological Assessment Battery (NAB; White & Stern, 2003) had two of the 36 scores fall below 1 SD of the mean (<16th percentile), and 21.8% of the healthy sample had 2 or more scores at or below 2 SD below the mean (<2nd percentile; Binder et al., 2009) . Clinically, scores in this range may reflect a mild abnormality, a premorbid weakness, measurement error, or normal variation, and thus are "borderline" with score interpretation being dependent upon patient specific factors and clinician expertise.
The next qualitative descriptor, "abnormal/impaired", describes statistically rare scores (lowest 5th percentile of performances compared to a normative peer group), and "possibly" associated with brain dysfunction. There has been much debate regarding what cut-off value should be interpreted as "abnormal" to best distinguish between brain pathology and normal variability (e.g., scores ≤15th percentile vs. ≤5th percentile vs. ≤2nd percentile; Axelrod & Wall, 2007; Binder et al., 2009; Brooks et al., 2007 Brooks et al., , 2008 Heaton et al., 1991; Ingraham & Aiken, 1996; Palmer et al., 1998; Schretlen et al., 2008) . Several descriptor systems have sought to provide sub-classification of an abnormal score (e.g., "mildly abnormal", "moderately abnormal", "severely abnormal"). While intuitively appealing to subclassify levels of a deficit/severity, there is lack of consensus as to the standard score cut-off that separates "mildly abnormal" from "moderately abnormal" (e.g., Guilmette et al., 2008) . Further, we are unaware of data indicating that the communication of neuropsychological test results is improved by sub-classifications of "impaired" or "abnormal" terms (e.g., "mild-to-moderately impaired").
The Q-Simple system attempts to distill the complexities of neuropsychological psychometric science to a pragmatic clinical approach in order to rapidly communicate health data (Schoenberg & Rum, 2017) . To simplify communication of data, the Q-Simple system advocates to term all percentile scores falling at or below the 5th percentile regardless of test/normative sample used as "abnormal/impaired". From a clinical standpoint, the term "abnormal" to describe a range of low scores was selected to promote the concise communication that there is something unusual about the score (American Academy of Schoenberg & Rum, 2017) . The Q-Simple system also accounts for the extensive data establishing that healthy individuals commonly obtain some low scores when administered a neuropsychological test battery (Axelrod & Wall, 2007; Binder et al., 2009; Brooks et al., 2007 Brooks et al., , 2008 Heaton et al., 1991; Ingraham & Aiken, 1996; Palmer et al., 1998; Schretlen et al., 2008) . It is essential that a qualitative descriptor term used to communicate a standardized test score ("abnormal/impaired") is not confused with the interpretation of the test score for clinical diagnosis or guiding treatment. The interpretation of an abnormal test score as reflecting brain dysfunction, versus some other factor (e.g., poor task engagement, effects of fatigue, pain), is a "clinical" interpretation, and not dictated by the qualitative descriptor used. Three additional problems when interpreting standardized test scores are addressed by the Q-Simple system. One problem is that normative samples from which standardized scores are derived vary across tests such that many tests are not co-normed (but see Heaton et al., 2004; Schretlen et al., 2010; Wechsler, 2008a Wechsler, , 2008b . Another confound in using qualitative descriptors is whether the same term should be used for standard scores derived from age-corrected normative data versus scores obtained from demographically matched (e.g., age-, education-, and ethnicity-matched) normative data or from standardization samples that include a disease reference sample (Brooks, et al., 2007 (Brooks, et al., , 2008 Wechsler, 1997a Wechsler, , 1997b Wechsler, , 2008a Wechsler, , 2008b White & Stern, 2003) . The use of multiple tests with different standardization samples and demographic corrections adds additional ambiguity when communicating the various test scores. The Q-Simple system advocates that clinicians use the same qualitative descriptors to communicate results regardless of whether quantitative scores are derived from age-corrected or demographically corrected normative data, but it is recommended the source of normative data be specified in the report (e.g., "age-matched peers" vs. "demographically matched peers"; American Academy of Clinical Neuropsychology, 2007; Schoenberg & Rum, 2017) . A third problem is the communication of scores that fall at the cut-off between two qualitative descriptor score ranges (e.g., score at the cut-off between "low average" and "borderline"). With these scores, the Q-Simple system suggests that clinicians communicate using both qualitative descriptors (e.g., "score was borderline to low average for a score at the 14th 15th, or 16th percentiles), and also provide the raw or standardized test scores in the report. The goal of the Q-simple system is to be pragmatic and simply communicate neuropsychological test results.
Satisfaction with Qualitative Descriptors and Communication of Study Results
The rapid and accurate communication of neuropsychological data to affect a patient's care is a foundation for evidencebased practice (American Academy of Clinical Neuropsychology Board of Directors, 2007; Chelune, 2010; Sackett, Straus, Richardson, Rosenberg & Haynes, 2000; Schoenberg & Rum, 2017) . However, there has been little investigation of health providers' satisfaction regarding the methods to communicate neuropsychological results, in part because there has been little critical evaluation of the use of qualitative descriptors to communicate test findings (see Guilmette et al., 2008 as an exception). The purpose of this study was two-fold: (1) extend the data regarding physician satisfaction for communicating neuropsychological test results and recommendations; and (2) compare physician preferences for various qualitative descriptor models in communicating test scores, including the newly proposed Q-Simple system. It was hypothesized that at least some physicians would report neuropsychological results as not easily understandable, and that physicians would prefer a common metric for qualitative classification descriptors that grossly distinguished between normal, abnormal and equivocal study findings.
Methods

Survey Question Development
Three survey questions specific to qualitative descriptors of neuropsychological quantitative data were developed by consensus among neuropsychology researchers at the University of South Florida Morsani College of Medicine, Kennedy Krieger Institute/Johns Hopkins University School of Medicine, and the University of Illinois at Chicago College of Medicine. The three questions were added to a larger physician satisfaction survey based on the satisfaction survey of Hilsabeck et al. (2014) that included 10 survey items developed by Tremont and colleagues (2002) and Temple and colleagues (2006) . The larger survey included questions about physician satisfaction that neuropsychological results and recommendations were communicated clearly and the report readable. Physician preference for qualitative descriptors was limited to three survey questions to avoid adding significantly to time demands of respondents and avoid fatigue. The survey questions evaluating the use and preference for qualitative descriptors can be found in the Appendix. IRB approval was obtained as appropriate using a waiver of written consent with Qualtrics, an electronic survey data management system.
Participants
The study was a cross-sectional design based on four non-probability convenience samples across the United States including the Southeast (Tampa, FL), Midwest (Chicago, IL), and two institutions in the Northeast (Baltimore, MD and Lebanon, NH). Convenience sampling employed an electronic e-mail distribution list for the University of South Florida (USF) College of Medicine sample which includes all physicians with appointments at USF, and all licensed health providers affiliated with the hospitals and who had a relationship with USF, including providers of the USF Health Lehigh Valley Campus in southeast Pennsylvania. Of the 16,866 recipients, 419 were USF faculty that were Florida licensed independent providers and could order neuropsychological consultations. Of these, 65 faculty were licensed clinicians in the neurosciences or in primary care with a record of referring to the USF Neuropsychology Division over the past 5 years and were the primary survey sample. A second convenience sample was obtained from physicians at the University of Illinois at Chicago (UIC) in Chicago, Illinois and included 11 recipients who were health care professionals in the Departments of Neurology, Psychiatry, and Neurosurgery who provided direct patient care within a UIC-affiliated hospital or clinic and ordered neuropsychology consults. A third convenience sample was obtained from Kennedy Krieger Institute in Baltimore, Maryland that included 75 recipients, the majority of whom were pediatric-focused practitioners. The fourth convenience sample was obtained from a more rural provider network obtained from the Dartmouth-Hitchcock Medical Center in Lebanon, New Hampshire that included 213 providers across the Departments of Neurology, Neurosurgery, Psychiatry, Rehabilitation Medicine and the Children's Hospital at Dartmouth. A total of 364 clinicians were targeted to participate in the survey as users of neuropsychological services in the past 5 years.
Data Analysis
Survey data were collected directly from Qualtrics using the online data collection from respondents (Qualtrics, 2015) . Statistics were completed by SPSS from data generated by Qualtrics.
Results
A total of 182 respondents initiated the survey and consented to participate between February 1, 2015 and June 1, 2016. Of these, a total of 70 discontinued prior to the survey being completed or skipped at least one survey item. Complete survey data were available for 112 respondents giving a 30.8% response rate (partial data available from 50.0% of respondents). The majority of respondents were from the Geisel School of Medicine at Dartmouth (54.3%) and USF (24.5%). The remaining sample consisted of 11 respondents from UIC (9.8%), and four (3.6%) from Kennedy Krieger/Johns Hopkins. Another 17 (15.2%) respondents were from other academic medical center hospital/clinics, U.S. Veterans Affairs medical centers, or private practice or multi-practice clinics who had referred to one of the four neuropsychology services, but many also had their own neuropsychology services. Neurologists were the largest group of physician responders (23.0%), followed by psychiatrists (18.4%). The remaining respondents (58.55%) identified themselves as neurosurgeons, pediatricians, primary care/internal medicine or "other" health care providers. Among the "other" health care providers group, 24.3% were non-physician providers (psychologists, ARNPs, physician assistants, speech/language pathologists, and social workers).
Extent Neuropsychological Results are Communicated Clearly
Determining the extent neuropsychological results were communicated clearly was assessed with four questions (see Appendix for survey questions). When asked if neuropsychological findings were communicated clearly, the majority (86.6%) responded "very much" or "mostly" with 50.9% reporting the highest rating "very much". However, 13.4% indicated neuropsychological findings were communicated clearly only "somewhat" or "not at all", with 3.8% endorsing the lowest rating "not at all". Another approach to determining how effectively neuropsychological results were communicated was the satisfaction referring clinicians had that the referral questions were answered. The majority of clinicians (87.5%) reported they were "very much" or "mostly" satisfied that the referral questions were answered and the highest satisfaction rating was given by 43.8%. However, a minority (12.5%) reported low satisfaction ("somewhat" or "not at all") that the referral questions were answered, and a small group of clinicians (3.8%) endorsed being "not at all" satisfied. Two other questions that assessed how well results were communicated was based on barriers to making referrals, with one question evaluating the extent that clinicians understood the practical utility/nature of the findings presented in a neuropsychological report whereas the second querried respondents how a patient's care might improve as a result of a neuropsychological referral (see Appendix). Almost 11% of particiapants (10.9%) indicated that not understanding the nature/practical utility of neuropsychological findings was one of the top three barriers to making a referral (n = 128). Similarly, 14.8% of clinicians ranked not understanding how a patient's care might be improved as a result of a neuropsychological referral as one of the top three barriers. Table 2 displays clinician preference for three general methods to communicate test results. When asked to rank order the preferred method to communicate neuropsychological results, 66.4% (n = 87) of clinicians indicated their top choice was using detailed qualitative descriptors (e.g., "mildly impaired," "mildly-to-moderately impaired", "moderately impaired"). The qualitative terms used, at least in part, by the Wechsler (1981), Schretlen et al. (2010) and Q-Simple (Schoenberg & Rum, 2017) qualitative descriptor systems (e.g., "average", "low average", "borderline", and "impaired/ abnormal") were the top choice by 27.5% of clinicians and the second most preferred by 51.1% of respondents. Table 3 presents preferences when clinicians were provided graphic representations of the qualitative descriptor systems, and asked to specify preferences for a particular qualitative system to communicate neuropsychological results (see Appendix for survey questions). When using a graphic representation, the two most popular qualitative descriptor graphic schemes were that of Heaton et al. (1991 Heaton et al. ( , 2004 by 26%, and the Q-Simple (Schoenberg & Rum, 2017) qualitative descriptor model (22%). The fewest clinicians (9%) preferred the qualitative descriptors advocated by Groth-Marnat whereas 10% endorsed having no preference/not sure.
Preference for Qualitative Reporting Terms for Standardized Scores
Discussion
This study surveyed clinicians that write neuropsychology consultations across four medical centers in the United States regarding satisfaction with how well neuropsychological results are communicated along with clinician preference for the qualitative descriptors to best communicate normative test scores. It was the first survey to directly compare a newly proposed Q-Simple qualitative descriptor system (Schoenberg & Rum, 2017) against four other commonly used qualitative descriptor systems to describe neuropsychological standardized (numeric) test scores. Most clinicians noted high rates of satisfaction with neuropsychology services; however, a sizeable minority (13.4%) of clinicians reported that neuropsychological findings were not communicated clearly, and 12.5% were "not" or only "somewhat" satisfied that the referral questions were Respondents were instructed to rank order all that applied, up to all three. Those with the most rankings of "1" were preferred over those of rankings of "2" or "3". answered. Similarly, clinicians not understanding the clinical utility of neuropsychological services or how a patient's care might be improved by a neuropsychology referral were each ranked by more than 10% of respondants as one of the top three barriers to making referrals. While there are a number of potential reasons that neuropsychological results were not communicated effectively , the qualitative terms to communicate standardized test scores are a source of confusion in communicating results due to: (a) lack of consensus of the qualitative descriptors used to describe test scores, (b) using similar qualitative terms to describe different ranges of standardized scores, and (c) the use of qualitative terms that have no psychometric or commonly understood clinical foundation (Guilmette et al., 2008; Schoenberg & Rum, 2017) . When evaluating terms to communicate neuropsychological test scores, clinicians stated a clear preference for describing test values beyond "normal" or "abnormal" such as is often reported for laboratory medical studies. Two qualitative descriptor systems were found to be more popular than the other three. The survey data highlight the need to establish a standard for communicating neuropsychological standardized test scores to minimize risk of communication errors. The proportion of physicians/clinicians reporting satisfaction that neuropsychological findings were clearly communicated among this sample (86.6%) was lower than has been reported in other studies using the same survey (Hilsabeck et al., 2014; Mahoney et al., 2017) . Hilsabeck et al. (2014) reported that 97.5% of 40 health care providers in a U.S. Veteran's Affairs medical center (42.5% were physicians) were "very much" or "mostly" satisfied, and Mahoney et al. (2017) reported 96.4% of 80 health care providers (59.3% were physicians) were "very much" or "mostly" satisfied that neuropsychological findings were communicated clearly. Lower rates were also reported for the proportion of respondents in this survey that were "very much" or "mostly" satisfied that the referral question had been answered (87.5%), which was lower than those reported by both Hilsabeck and colleagues (2014) and Mahoney and colleagues (2017) , which both reported a 95% satisfaction rate. No comparison to prior research is possible for the two questions assessing barriers to making neuropsychological referrals based on not understanding the clinical utility in neuropsychological findings or affect on a patient's health, as these questions were unique to this survey. However, the rate clinicians ranked not understanding the clinical utility or benefit to patient care as a barrier to making referrals mirrors the proportion of clinicians reporting dissatisfaction about how clearly results were communicated and referral questions were answered. In sum, these data support the observation by that some physicians have difficulty interpreting neuropsychological results given the observation that 12.5% of clinicians were not satisfied with the communication of neuropsychological results. The lower satisfaction rates in communicating neuropsychological results found in this study may reflect this study's larger, more diverse sample of clinicians as compared to prior studies (Hilsabeck et al., 2014; Mahoney et al., 2017) . Furthermore, ratings provided by clinicians surveyed in this study spanned across neuropsychological services in these communities, and the ratings regarding neuropsychological service satisfaction were not restricted to the services provided by the neuropsychological divisions/centers represented by the authors. Indeed, 11.3% of clinician respondents of this survey were from a Veteran's Affairs Medical Center, private hospital/multipractice clinic, or private practice group that had either "in house" neuropsychological services and/or obtained neuropsychological services from other community based psychology providers.
While preliminary, these are the first data to evaluate health care provider consumers' preferences for common qualitative descriptor terms that are used to communicate neuropsychological quantitative data. To our knowledge, this is also the first study to report direct comparison data for five commonly used qualitative descriptor schemas that are used to communicate (describe) numerical neuropsychological test scores. Preference data provide an objective rationale to support the use of the colleagues (1991, 2004) or the recently proposed Q-Simple (Schoenberg & Rum, 2017) qualitative descriptor systems until a practice parameter is established. While there are multiple reasons neuropsychological results may not be communicated clearly (Schoenberg & Rum, 2017; Guilmette et al., 2008) , a practice parameter to standardize the use of qualitative terms that describe normative neuropsychological test scores would be an important starting point given the variability in terms and confusion in the percentile scores reflected by similar sounding terms (Guilmette et al., 2008; Schoenberg & Rum, 2017) .
It is essential to not confuse a qualitative descriptor term to communicate a standardized test score and the interpretation of the assessment to make a clinical diagnosis and/or guide treatment. The interpretation of an abnormal test score as reflecting brain dysfunction, versus some other factor (e.g., poor task engagement, effects of fatigue, pain), is necessarily a "clinical" interpretation, and not dictated by the qualitative descriptor used. Thus, the Q-Simple system descriptor "abnormal/impaired" for a test score does not dictate the presence of disease or brain dysfunction per se. Abnormal (very low) scores can be obtained for reasons unrelated to brain dysfunction such as measurement error/statistical variability or insufficient task engagement/attention, among others (Axelrod & Wall, 2007; Binder et al., 2009; Brooks et al., 2007 Brooks et al., , 2008 Heaton et al., 1991; Ingraham & Aiken, 1996; Palmer et al., 1998; Schoenberg & Rum, 2017; Schretlen et al., 2008) . The likelihood that a few abnormal scores are due to brain dysfunction and how the obtained scores answers the referral questions must be determined by the clinician.
The term "communication error" is a term encompassing all miscommunications and should not be limited to an error in a score or in interpretation per se, but may also reflect confused language that is not understood by another clinician. The use of the term "communication error" follows recommendations from the Institute of Medicine and Joint Commission (Institute of Medicine, 2000) . The essential point in communicating neuropsychological test scores is to avoid complicated or unclear language to describe quantitative scores and to assure neuropsychological results are communicated clearly in time frames needed to affect the patient's health care. The need to answer referral questions with clear and uncomplicated language cannot be understated, as communication errors likely contribute to the observation that not understanding the clinical utility of neuropsychological services or how a patient's care would be benefited by a neuropsychological referral were endorsed as a barrier to making neuropsychological referrals by 10.9% and 15.8% of clinicians, respectively.
Limitations
An important limitation of this study is that it was not possible to statistically compare responses from different centers due to the anonymous collection of survey data. Further, these data are preliminary in comparing preference of qualitative score descriptors. The observation that there was a difference in clinician preference for qualitative preference when asked if verbal descriptions of scores should subclassify level of deficit (e.g., "mildly impaired" or "mildly-to-moderately impaired") was not mirrored by clinicians when the qualitative ratting system was graphically presented. Indeed, when considered together, the majority of clinician users preferred qualitative descriptors of standardized test scores using fewer qualitative descriptors than that of colleagues (1991, 2004) , which offers the most categories of impaired scores. These data highlight the need for additional research to explore both (a) what affect the use of potentially confusing qualitative terms has on the end users of a neuropsychological report and (b) the need to better understand what aspects of neuropsychological reports can be improved to further reduce the potential for communication errors.
A major limitation regarding qualitative descriptor terms is the lack of empirical support to specify what range of standardized scores should anchor a particular qualitative term (e.g., what scores are "average" or "mildly impaired"). Research comparing these systems relative clinical utility, such as their diagnostic sensitivity/specificity is needed. While physician preferences provide initial support for using colleagues (1991, 2004) or the Q-Simple (Schoenberg & Rum, 2017) qualitative descriptors systems, there remains a lack of criterion validity for qualitative terms (e.g. what cut-off standard score best predicts presence of neurological disease, poor surgical outcome, or limitations in functional independence). Investigation using conceptually alternative qualitative descriptor systems, such as the Functional Independence Measure scale (FIM; Tinetti, 1986 ; Uniform Data System for Medical Rehabilitation, 1997) used in rehabilitation that anchors the descriptors based on the burden of care (e.g., "independent", "stand-by assistance", "minimal assistance", "moderate assistance", "maximal assistance", and "total assistance") may yield different results.
These preference data are for clinician consumers of neuropsychological reports, and did not include data from patients or caregivers who may have different preferences. Research to evaluate the use of qualitative descriptor systems in communicating neuropsychological study results to patients/caregivers is also a next step. While this study reports the largest survey sample to date, these preference data may not generalize to other physician practices. This study did not identify which qualitative descriptors are most frequently encountered by referral sources (clinician responders), which may have biased survey participants in preferentially selecting one system over another. However, based on the number of sample sites (four) included in the study, and the many differing styles of neuropsychologists at each center, it is likely that physicians have been previously exposed to a variety of qualitative terms describing normative test scores. Nonetheless, future studies may avoid convenience samples, and systematically sample neuropsychology groups that use specific qualitative reporting terms to assure variation in what qualitative descriptor systems physician participants have been exposed. Adding an inducement to complete the survey may have further increased physician response rate. Thus, with more respondents or a different sample, the preference for qualitative terms may differ from this study.
Conclusion
The majority of clinicians reported being satisfied that neuropsychological results were communicated clearly and referral questions answered; however, a subset of 12.5% reported low satisfaction in the communication of neuropsychological results and answering referral questions. Similarly, approximately 11% of clinicians reported that not understanding the clinical utility of neuropsychological service was a barrier to referral. When comparing qualitative terms in communicating standardized numeric test scores, we found that both Heaton et al. (1991 Heaton et al. ( , 2004 and the newly proposed Q-Simple (Schoenberg & Rum, 
